Inhibition of the production of nitric oxide and vasodilator prostaglandins attenuates the cardiovascular response to bacterial endotoxin in adrenalectomized rats.
Bacterial lipopolysaccharide (LPS) is the toxic moiety of the gram-negative bacterial outer membrane which is responsible for many of the pathophysiological events that occur during endotoxic shock. Here we investigate the hypothesis that endogenous glucocorticoids modulate the formation of nitric oxide (NO) and of vasodilator cyclooxygenase metabolites in response to LPS. Intravenous administration of a small dose of Escherichia coli LPS (0.1 mg kg-1) to normal Wistar rats caused a moderate fall in blood pressure, and 120 min of endotoxaemia was not associated with an attenuation of the rise in blood pressure elicited by intravenous injection of noradrenaline (NA; vascular hyporeactivity). When adrenalectomized (ADX) rats, which lack endogenous glucocorticoids, were subjected to the same dose of LPS, they developed a much more severe form of circulatory shock, which was characterized by a profound fall in blood pressure and a vascular hyporeactivity to NA. Both hypotension and vascular hyporeactivity were prevented by pre-treatment with dexamethasone. Inhibition of NO biosynthesis with NG-methyl-L-arginine significantly attenuated the hypotension and the vascular hyporeactivity to NA caused by LPS in ADX rats. Similarly, the cyclooxygenase inhibitor indomethacin significantly attenuated the circulatory failure elicited by LPS in the ADX rats. Interestingly, 120 min of endotoxaemia resulted in a de novo biosynthesis of an induced isoform of NO synthase in the lungs of ADX, but not normal Wistar, rats. This induction of NO synthase was prevented by dexamethasone pre-treatment.(ABSTRACT TRUNCATED AT 250 WORDS)